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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lamp with long life in which a desired 
emitting characteristic or starting characteristic can be provided, even if the bulb 



diameter is reduced by providing a glass tube bulb, a sintered electrode 

containing an electron-ennitting material which is provided on the end part 
thereof, and a rare gas sealed in the bulb. 

SOLUTION: In a sintered electrode 5, cathode drop voltage is reduced, and lamp 
voltage and power consumption can be reduced to improved the emitting 
efficiency and starting characteristic, since the wear of an electron-emitting 
material contained therein is gradually transferred from the surface side of the 
sintered electrode 5 according to the lighting of a lamp, and the electron emitting 
material is held therein in large quantities. Thus, a fluorescent lamp of high 
efficiency and extended in life, even through use in a heavy current area can be 
provided. Further, since a rare gas is sealed in the bulb, the heat insulating 
property of the electrode 5 in lighting can be enhanced to minimize heat loss, the 
efficiency of thermion emission from the electrode 5 can be enhanced, and the 
sputtering of the electrode 5 member can also be suppressed. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The low-pressure discharge lamp characterized by providing a glass 
tube bulb, the sintered electrode containing the electron emission nature matter 
prepared in the edge of this bulb, and the rare gas enclosed in the above- 
mentioned bulb. 

[Claim 2] The low-pressure discharge lamp characterized by providing a glass 
tube bulb, the sintered electrode containing the electron emission nature matter 
prepared in the edge of this bulb, the fluorescent substance film formed in the 
above-mentioned bulb front face, and the rare gas containing Xe enclosed in the 
above-mentioned bulb. 

[Claim 3] A sintered electrode is a low-pressure discharge lamp according to 
claim 1 or 2 characterized by being porosity-like. 

[Claim 4] At least a kind of refractory metal with which the sintered electrode was 
chosen from from among Nb, Mo, Ru, Hf, Ta, W, Re, and Os, The low-pressure 
discharge lamp according to claim 1 to 3 characterized by having the metal which 
has a kind of reduction [ at least ] operation by which it was chosen out of from 



among Mg, aluminum, Si, and Zr, and tlie oxide of at least a kind of alkaline earth 

metal chosen from from among calcium, Sr, Ba, and Ra. 

[Claim 5] At least a kind of refractory metal with which the sintered electrode was 
chosen from from among Nb, Mo, Ru, Hf, Ta, W, Re, and Os, The metal which 
has a kind of reduction [ at least ] operation by which it was chosen out of from 
among Mg, aluminum. Si, and Zr, The low-pressure discharge lamp according to 
claim 1 to 3 characterized by having the oxide of at least a kind of alkaline earth 
metal chosen from from among calcium, Sr, Ba, and Ra, and a ceramic formation 
ingredient. 

[Claim 6] The lighting system characterized by providing the body of an 
instrument, the low-pressure discharge lamp according to claim 1 to 5 prepared 
in this body of an instrument, and the burning circuit apparatus connected to this 
low-pressure discharge lamp. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to lighting systems, such as back 



light equipment of the above-mentioned information machines and equipment 
equipped with the low-pressure discharge lamp used in a display device or 
lighting fitting, such as information machines and equipment, such as a personal 
computer, and television, etc., and this lamp, or a display device, and lighting 
fitting. 
[0002] 

[Description of the Prior Art] Rare gas, such as an argon, and the mercury of 
optimum dose are enclosed as a discharge medium for the configuration of a 
low-pressure discharge lamp, for example, a fluorescent lamp, to make 
discharge easy into this bulb, and carry out predetermined luminescence while a 
discharge electrode is prepared in the ends of the glass tube bulb by which the 
fluorescent substance coat was formed in the inner surface. 
[0003] And this fluorescent lamp passes a current to an electrode, makes 
discharge occur in a bulb, excites the fluorescent substance which generates 
ultraviolet rays and is applied to the bulb inner surface, and emits the colored 
light of requests, such as white, daylight color, blue, and red, from a lamp 
according to the class of fluorescent substance. 

[0004] In recent years, the fluorescent lamp is used as a back light of display 
devices, such as information machines and equipment, such as a personal 
computer incorporating liquid crystal besides for [ usual ] lighting, a word 
processor, and an electronic notebook, and television. 

[0005] And this fluorescent lamp has a small input, compared with the fluorescent 
lamp for the usual general lighting, it is miniaturized with a narrow diameter, and 
it is a low power and high performance-ization of a raise in brightness, thin- 
shape-izing, a miniaturization, power-saving, reinforcement, etc. is recommended 
simultaneously. 

[0006] On the other hand, that to which it is a principle to which that lamp 
replacement is not performed and the lamp also set these devices by the life of a 
device is demanded. For this reason, the design of the optimal electrode is made 
also from a viewpoint of a life with the current, the class of an electrical potential 



difference and rare gas to enclose, the annount of nnercury, etc. so that the snnall 
fluorescent lamp for back lights may suit a low power. 
[0007] Thus, in order to miniaturize a lamp, the coiled form filament electrode 
which also needed to miniaturize the polar zone and wound the tungsten wire in 
property is desirable, but while a narrow diameter filament is difficult to support, 
the problem of being weak is in an oscillation or an impact. A bulb is replaced 
with a filament electrode with the narrow-diameter-ized discharge lamp 10mm or 
less, and the electrode of a cold cathode mold is used abundantly there. In order 
to use what made the shape of plate-like [ made from nickel plate ], and a 
cylinder, the shape of a character of **, and the shape of a cylinder made from 
nickel, and for this cold cathode type of electrode to raise bleedoff of a 
thermoelectron to the front face of these electrodes and to acquire a life over a 
long period of time, spreading formation of the electron emission nature matter 
(emitter) which consists of an oxide of alkaline earth metal, such as Ba, is carried 
out. And if it exhausts gradually and the electron emission nature matter is 
drained with burning progress, burning of it will become impossible and it will 
result in a life. 

[0008] However, constitutionally, since only the front face held the electron 
emission nature matter, the amount of the above-mentioned electrode was not 
enough, and it had the thing of the part exfoliating and dropping out of an 
electrode with an oscillation, an impact, etc. Moreover, since a high increase in 
power is carried out, while electrodes, such as the shape of tabular or a cylinder, 
have small surface area, a package cathode drop electrical potential difference 
rises [ discharge ] the whole electrode, lamp voltage becomes high and luminous 
efficiency falls, consumption of an electrode configuration member sometimes 
already serves as [ small and / sputtering ] a **** life intense recently. And these 
phenomena had become a failure when recommending high performance-ization 
of thin-shape-izing of the back light equipment of information machines and 
equipment or a display device etc., a miniaturization, power-saving, a raise in 
brightness, reinforcement, etc. 



[0009] 

[Problenn(s) to be Solved by the Invention] Even if this invention was made in 
view of the above-mentioned problem and narrow-diameter-izes the diameter of 
a glass tube bulb, it aims at offering lighting systems, such as back light 
equipment equipped with the long lasting low-pressure discharge lamp with 
which a desired luminescence property and the desired starting characteristic are 
acquired, and this lamp. 
[0010] 

[IVIeans for Solving the Problem] The low-pressure discharge lamp of this 
invention according to claim 1 is characterized by providing a glass tube bulb, the 
sintered electrode containing the electron emission nature matter prepared in the 
edge of this bulb, and the rare gas enclosed in the above-mentioned bulb. 
[001 1] An electrode is formed with a sintered compact and the abundant 
maintenance of the electron emission nature matter can be carried out even 
inside an electrode. And since the electron emission nature matter is gradually 
exhausted toward the interior of an electrode from the front-face side with 
burning progress of a lamp, it can continue and continue at a long period of time, 
namely, the reinforcement of the discharge can be carried out. Moreover, since 
the electron emission nature matter is held so much, a cathode drop electrical 
potential difference can become low, lowering of lamp voltage and power 
consumption can be aimed at, and luminous efficiency and the starting 
characteristic can be improved. 

[0012] The low-pressure discharge lamp of this invention according to claim 2 is 
characterized by providing a glass tube bulb, the sintered electrode containing 
the electron emission nature matter prepared in the edge of this bulb, the 
fluorescent substance film formed in the above-mentioned bulb front face, and 

the rare gas containing Xe enclosed in the above-mentioned bulb. 

[0013] In the fluorescent lamp which a fluorescent substance is excited 

[ fluorescent lamp ] and makes it emit light, a publication and the same operation 

are done so to above-mentioned claim 1 . 



[0014] Moreover, below 150Torr(s) (20kPa) is carrying out pressure enclosure of 
the rare gas containing Xe (xenon), and since it is comparatively small compared 
with Ar (argon) etc., the heat retaining property of an electrode has good thermal 
conductivity, and this Xe has little heat loss of an electrode, and can make 
effectiveness of thermionic emission high. Moreover, sputtering of an electrode 
member can also be controlled. In addition, the rate of Xe in enclosure rare gas 
(xenon) should just be the range of 60-100 capacity %. In addition, with the 
lamp which enclosed Ar (argon) as a subject, the heat retaining property of an 
electrode may be bad, it may be difficult to maintain the luminescent spot on the 
surface of an electrode in a low current field, and consumption of an electrode 
member may become a short life quickly by sputtering. 

[0015] The low-pressure discharge lamp of this invention according to claim 3 is 
characterized by a sintered electrode being porosity-like. 
[0016] An electrode is formed with the sintered compact of a metal and the 
electron emission nature matter (oxide of alkaline earth metal), and the abundant 
maintenance of the electron emission nature matter can be carried out even 
inside an electrode in the shape of porosity. And the same operation is done so 
with a publication to above-mentioned claim 1 . 

[0017] The low-pressure discharge lamp of this invention according to claim 4 is 
characterized by having a kind of refractory metal with which the sintered 
electrode was chosen from from among Nb, Mo, Ru, Hf, Ta, W, Re, and Os, the 
metal which has a kind of reduction [ at least ] operation by which it was chosen 
out of from among Mg, aluminum. Si, and Zr, and the oxide of at least a kind of 
alkaline earth metal chosen from from among calcium, Sr, Ba, and Ra at least. 
[0018] Since the alkaline earth metal which has an electron emission operation is 
an oxide, for the ** reason to which this is dissociated and activation of the 
electron emission nature matter is urged, the metal which the refractory metal in 
a sintered electrode is the base ingredient of an electrode, it is used in order to 
maintain the resistance over the evaporation reduction and sputtering of an 
electrode, and has a reduction operation is mixed. 



[0019] In addition, tlie oxide of a refractory nnetal, tlie nnetal wliicli lias a 
reduction operation, and all<aline eartti nnetal should just contain a l<ind cliosen 
from each group thru/or two or more sorts. 

[0020] The low-pressure discharge lamp of this invention according to claim 5 At 
least a kind of refractory metal with which the sintered electrode was chosen 
from from among Nb, Mo, Ru, Hf, Ta, W, Re, and Os, The metal which has a 
kind of reduction [ at least ] operation by which it was chosen out of from among 
Mg, aluminum. Si, and Zr, The low-pressure discharge lamp according to claim 1 
or 2 characterized by having the oxide of at least a kind of alkaline earth metal 
chosen from from among calcium, Sr, Ba, and Ra, and a ceramic formation 
ingredient. 

[0021] By mixing at least a kind of ceramic formation ingredient which was 
chosen as above-mentioned claim 4 from oxides, such as aluminum. Si, Mg, Be, 
Y, Hf, Zr, and Th, etc. in addition to the ingredient of a publication, sintering, and 
considering as ceramic-ization, a sintered electrode lowers own thermal 
conductivity of an electrode, and does so the operation which raises heat 
retaining property. 

[0022] In addition, the oxide and ceramic formation ingredient of a refractory 
metal, the metal which has a reduction operation, and alkaline earth metal should 
just contain a kind chosen from each group thru/or two or more sorts. 
[0023] The lighting system of this invention according to claim 6 is characterized 
by providing the body of an instrument, the low-pressure discharge lamp 
according to claim 1 to 5 prepared in this body of an instrument, and the burning 
circuit apparatus connected to this discharge lamp. 

[0024] Since this lighting system is equipped with the low-pressure discharge 
lamp which has above-mentioned claim 1 thru/or an operation according to claim 
5, it can achieve the reinforcement of ****** of various devices, such as a back 
light. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 



is explained witli reference to drawing 1 tliru/or drawing 3 . drawing 1 - sonne 
low-pressure discharge lamps ~ it is the cross-sectional view which a notching 
front view and drawing 2 met the enlarged vertical longitudinal sectional view of 
the edge of the lamp of drawing 1 , and drawing 3 met the view A-A line of 
drawing 1 , and carried out the cross section. 

[0026] As for this low-pressure discharge lamp, sealing of the lead wire 4 with 
which about 0.5mm and an overall length are [ about 4.8mm and thickness ] 
about 400mm for an outer diameter, and the tubing-like bulb 1 by which the lamp 
current of a straight pipe form is 30mA or less fluorescent lamp L, and consists of 
soft glass or hard glass constitutes mounting 3 in each closure section 2 and 2 of 
ends is carried out airtightly. 

[0027] This mounting 3 is equipped with the pipe 6 made from nickel (nickel) 
which carried out hold maintenance of the sintered electrode 5 and this sintered 
electrode 5 of the shape of a cylinder which carried out mixed sintering of a metal 
and the electron emission nature matter (emitter) at the head of lead wire 4 in the 
bulb 1 . And the diameter of the end side of this pipe 6 was reduced, and it 
inserted the head of the above-mentioned lead wire 4, and carried out welding 
immobilization, and the other end side has prevented omission of a sintered 
electrode 5 by the stop pieces 6a and 6a which bent the part to the inner 
direction. Moreover, this sintered electrode 5 consists of what mixed and sintered 
the refractory metal which consists of Ta (tantalum), the metal which has the 
reduction operation which consists of Zr (zirconium), and the alkaline earth metal 
which consists of Ba (barium) as electron emission nature matter. 
[0028] The presentation ingredient of this sintered electrode 5 as a refractory 
metal group In addition, Nb (niobium). Mo (molybdenum), Ru (ruthenium), Hf 
(hafnium), Ta (tantalum), W (tungsten), Re (rhenium), Os (osmium), etc. As a 
metal group which has a reduction operation, moreover, Mg (magnesium), 
aluminum (aluminum). Si (silicon), Zr (zirconium), etc. ~ moreover ~ as the 
electron emission nature matter (emitter) ~ calcium (calcium) of an alkaline- 
earth-metal group ~ What is necessary is for there to be Sr (strontium), Ba 



(barium), Ra (radium), etc., and to clioose at least one sort from each [ these ] 

groups, and just to carry out a mixed configuration. 

[0029] IVIoreover, the fluorescent substance coat 7 of the three-wave form which 
mixed the fluorescent substance which has a luminescence field in blue, green, 
and red is formed in the internal surface of the above-mentioned bulb 1, and 
about 100 Torr enclosure of the mixed rare gas of Xe (xenon) about 90 
volume %-helium (helium) about 10 volume % has been carried out inside the 
bulb 1. 

[0030] If such fluorescent lamp L of a configuration is connected and energized in 
the usual RF burning circuit, the electron emission nature matter intermingled on 
the head front face of a sintered electrode 5 will carry out electron emission, and 
discharge will be caused between two electrodes 5 and 5. And rare gas, such as 
Xe, emits light, ultraviolet rays are emitted, the fluorescent substance coat 7 of 
bulb 1 internal surface receives these ultraviolet rays, they are excited, and the 
predetermined light is emitted out of a bulb 1. 

[0031] This fluorescent lamp L is equipped with the sintered electrode 5 of the 
above-mentioned presentation, and this electrode 5 is intermingled so much in 
the electron emission nature matter which has the shape of porosity which mixed 
the fine particles of a metal and the electron emission nature matter, carried out 
pressing, was heat-treated, and has many openings, and consists of an oxide of 
Ba into that front face and an electrode 5. And even if what [ not only ] exists in 
the electrode surface but the thing located in an electrode surface side is lost, as 
a result of being supplied from the interior of an electrode, consumption of the 
electron emission nature matter can be continued and maintained at a long 
period of time, namely, can carry out reinforcement of the discharge. 
[0032] Therefore, since consumption of the electron emission nature matter shifts 
to the interior gradually from the front-face side of an electrode 5 with burning 
progress of Lamp L and moreover holds the electron emission nature matter so 
much, a cathode drop electrical potential difference can become low, and the 
sintered electrode 5 containing the electron emission nature matter can aim at 



lowering of lamp voltage and power consunnption, and can innprove lunninous 
efficiency and tlie starting ciiaracteristic. Moreover, reduction of tlie catliode drop 
electrical potential difference of an electrode 5 will be maintained, and a well 
head and fluorescent lamp L which carried out reinforcement were obtained also 
in the activity of a high current field. Moreover, sputtering of electrode 5 member 
decreased and it became an aid of reinforcement. 

[0033] Moreover, when this fluorescent lamp L enclosed the rare gas containing 
Xe in the bulb 1, as a result of raising the heat retaining property of the electrode 
5 under lamp L burning, there was little heat loss in an electrode 5, and it could 
raise the effectiveness of the thermionic emission from an electrode 5, and 
control of sputtering of electrode 5 member was also attained. 
[0034] Moreover, this invention may be not only the sintered electrode 5 that 
consists of a presentation ingredient indicated in the gestalt of the above- 
mentioned implementation but as follows. 

[0035] At least one sort of refractory metals chosen from from among the 
presentation ingredients of the sintered electrode indicated in the gestalt of the 
above-mentioned implementation, i.e., Nb, Mo, Ru, Hf, Ta, W, Re, Os, etc.. The 
metal which has at least one sort of reduction operations chosen from from 
among Mg, aluminum. Si, Zr, etc.. To the oxide (electron emission nature matter) 
of at least one sort of alkaline earth metal chosen from from among calcium, Sr, 
Ba, Ra, etc. Furthermore, aluminum (aluminum). Si (silicon), Mg (magnesium), 
You may be the thing of the ceramic system which added at least a kind of 
ceramic formation ingredient chosen from from among oxides, such as Be 
(beryllium), Y (yttrium), Hf (hafnium), Zr (zirconium), and Th (thorium), etc., 
carried out mixed sintering and formed these. Thus, the ceramic-ized electrode 
also presents the same operation effectiveness with having indicated in the 
gestalt of the above-mentioned implementation. 

[0036] And as shown in drawing 4 , the nest rare activity of the fluorescent lamp 
L shown in above-mentioned drawing 1 is carried out as the light source of back 
light equipment 8. A miniaturization is also possible while the reflecting mirror 



with which 81 equipped with Lamps L and L and --, and 82 can achieve efficient- 
ization of these equipments in this drawing 4 from the place where it is used at as 
bacl< light equipment of the display board with which it is the optical diffusion 
plate laid in opening of a reflecting mirror 81, and the predetermined display unit 
was formed as back light equipment of liquid crystal displays, such as a personal 
computer and television, and Lamp L becomes efficient. 
[0037] Moreover, it can be used also as a usual lighting system. 
[0038] In addition, this invention is not limited to the gestalt of the above- 
mentioned implementation. For example, a discharge lamp is applicable to low- 
pressure discharge lamps of other capillary forms (a discharge way is a small 
cross section), such as not only a fluorescent lamp but a lamp by rare-gas 
luminescence. Moreover, not only the object for back light equipments but the 
object for lighting can also apply the application to the lamp for ultraviolet 
radiation, such as sterilization, etc. from the first. 

[0039] Moreover, you may make it connect an electrode and lead wire directly, 
without the supporting structure of a sintered electrode also using not only the 
gestalt of operation but a pipe etc. 

[0040] Moreover, the construction material of a bulb may be hard glass, such as 
soft glass, such as lead glass and soda lime glass, or alumino silicate glass, and 
the configuration may be the bulb which connected two or more things of the 
shape of the crooked bulb or a straight pipe, such as not only the thing of a 
straight pipe configuration but a U character configuration, and a W character 
configuration, and formed the discharge way in serial. Furthermore, the rare gas 
enclosed with a lamp may be gas which mixed Ar (argon), Ne (neon), Kr 
(krypton), etc. not only to Xe(xenon)-helium (helium) but to Xe (xenon), and this 
is also doubled with a lamp property and should just determine a mixing ratio and 
charged pressure suitably. 
[0041] 

[Effect of the Invention] According to the publication of claim 1 of this invention 
thru/or claim 5, the low-pressure discharge lamp which was able to achieve the 



improvement in luminous efficiency and reinforcement can be offered. 
[0042] Since above-mentioned claim 1 thru/or claim 5 are equipped with the low- 
pressure discharge lamp which does so the same effectiveness as a publication 
according to the publication of claim 6 of this invention, the lighting system which 
can achieve efficient-izing and reinforcement of various devices, such as back 
light equipment, can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the gestalt of operation of the low-pressure discharge lamp of this 
invention is shown - it is a notching front view a part. 

[Drawing 2] It is the enlarged vertical longitudinal sectional view of the edge of 
the lamp of drawing 1 . 

[Drawing 3] It is the cross-sectional view which carried out the cross section 
along with the view A-A line of drawing 1 . 

[Drawing 4] It is the decomposition perspective view showing the gestalt of 
operation of the back light equipment concerning this invention. 
[Description of Notations] 



L: Fluorescent lamp (low-pressure discharge lamp) 

1: Glass tube bulb 

2: Closure section 

3: Mounting 

4: Lead wire 

5: Sintered electrode 

8: Back light equipment (lighting system) 

81: Reflecting mirror 

82: Optical diffusion plate 
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[Drawing 1] 




[Drawing 2] 
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Lt-^n.TmmmmHmx%ts: ^ ^ot-^^^M^^'+^^t- 

t i: i ^° ■/ ^ ij y i^'tm L < m&mf&^M<^rm^^ 

ii^<mm^b^j:tZbtimi. ^LT, ZK^mM. 

m^it^^^^h 0 txnmb^j:-iX\^fz. 
[0009] 

i^mmmLi 0 fc-rsnffi] ^^mmm&i^zm 

y yy'ti i.t^^(^yyy°^mmLfz^<.'v 9 y 4 h 

cffMm&m.^:mith ^ t ^ s s^t t-i> „ 

[00 10] 

\tm^:mmthtzi^(r)^^u ^^%m(r)tmm^ztm 

<n^&Myyy°\i. t'yxmj<~ivyb. ;i7)^^';I^7V) 
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[0011] wmmm^m-mj^^ti. m^mm\tmm 

i^zm^^-^^^^^zimtx^-^K cox. mmi:mRizK'on 
mx^. i-^j:hhM:mMtx^h, tfz. mi'mmm 
Mi^mzm ix\^i (^^xmm^Tmmm < ^ o . 

[0012] ^?%m<^tmm 2 ^ztmi^i&immy yr 

[0013] mytmmmixmyt^^imycyyrti: 
}iizt5 1 ^x . ±fEif 5f<ii 1 ^ztmt nm^^m^m^ 

[0 0 14] tfz. Xe i^-tyy) ^^ts^is':^^! 

50Torr {20kPa) illTCO!±tl$iXlXfi 0 , 
XJ^^yf^UyifhnmXtl. MA#^Xcti(7)X 

e i^-^yy) cnm^ii, 6 o- i o o w*.%<7)KHT' 

xifzyyrxu'i,mc'yimmm< . i&mmmxu 

ynz i 0 wmM<mm^m < m^i^z^^ i^tn^h 

[0015] ^wmmim 3 {ztmcr}mmMy yr 
\i. m^mmiiK ^iiw^xh^^ t i:mmti-i » 
[0016] m&ti^. ^mi5Xv^m=TikMmiK ( r/t- 
^v±m^m(omim) (omm^xtm^ii. ^^wm 
xm^mmmwMm(^)^m^ztx^mimx^ h , 
^ hx . ±fEit*ii 1 ^ztmtwmimim-th . 
[0017] wtm<^mmA \,ztm<^mimy yr 

\±. ^l^nhK Nb. Mo, Ru, Hf, Ta. 

R e , O s cr>m''^M\ftifz'yts: <bi> — SOiSM 
Mfc. Mg, Al, Si. Zr(7)nt^t:,m<fh.tz'y-^j:< 
t-atOilTCftffl&l-rSAEi:. Ca. Sr. B 

a . R aa:>m-'t>W,ffifi'y^j:< t i>-at?)r;t'* U± 

[0018] jt*i±ms4itoftiifiAMii, mwMim 
mx\ vm^msmm t -y ^ u y^^zn'thm>&.^ 

hhtz^. ^ti^mmLxm.i-msmim'&mt^iii 
^hfzm^-^^fix^^h. 



[0019] ^fc. nmj^.-Am. wt^m^^-thm, 

{m/i-ffl5:v ^ LmwM^-^ti h (ox%tai^v\ 
[0020] :^miM^)Emm5izEmc^MJ±mmy yr 

(4. ^mmtlK Nb. Mo. Ru. Hf . Ta. W. 
R e . o s cr,\f^ib-^i^m&tifz'J'^^^ < t h-McomiWb^.^ 

mt. Mg. Al. Si. Z rtOF^*^A,jl{m/-C:^-^< 
th-m(^M7iim^^t^^mb. Ca. Sr. B 
a . R a (7) l^:^)^ A. jiim^c^^^ < i ^SfO T^P* V ± 

[002 1 ] mmffia, ±1211^114 tidso^fftt 

Si. Mg. Be. Y. Hf. Zr. Th. 

^^mmim^^b'i}^^mimfz'jf^^< t ij-m<D^y^ 

-/ ^mmfmft^um^Lx-^y ^-yi^ittt^^k 
iz.inx. mmm<ommmi:rifx. immmisb 

[0022] ^fc. smA^m. mTt^mi^-ti-A 
JR. Tjv:^ 'j±mMcomimts^-[/-\zy^ y mm 
mii^ti^'tL(Dmt-'mimfz-m^j:\'^imm^^^ts 

i,coxhtillX\^\ 

[0023] *^BJ^O|faiIb tcidK^JHlufll^Sti, S 
. ;<7)ll^:^#:ti^(t^>^l/iit*3S 1 Lit 

brWikbt^. 

[0024] <Ic?)M0J!Wi, ±iSlf*iI 1 bit* 
[0025] 

[^Bjco^M^off^^j ar. ^mMcommmmmi 
^^^^Lmsmmixmrnt^. mmi&mikMyyr 

c^-WMX^mm, m2imiioyyrcommcomxm 
mmm. msimicoxmA-Amiza^'^xmmLfzm 
mmmxhh. 

[0026] Zcoi&BWMyyrii. tzbtimfwrni^ 
yyrmm,t^3 0mA]:xr comity yrLx\ mw^ffy 

x-^mm^^'y^^t^^^^^m^coriiur i i4mi*^B4 . 

8mm. |S]Ji:*^BO. 5mm. ^^?:j^|^j4 0 0 mmf. 

u - b'ii4 tt^%mzmm^tix\<^^ . 

[00 27] KD-^-^yh 3 lir\}Ur 1 \^l,z$5\^X u- 

KII4 cr)^mz^mt5^t/m'fmmm ( x s -y ^ ) 
Ti^s» ^LT. zco^^^reco-msimmtiXi. 

lEU- Fm4 fiJA tTf§g@SL. ffiSffli4- 
m^: \^1j^zmmf'fzm±)^ 6a, 6 a J; TMI^mffi 
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[ 0 0 2 8 ] ^rfc. .rcOi^m® 5c7)ffl)^M*^f{i. Bffi 

*#a?¥tLTNb . Mo (^y7x>) . 

Ru (jlT^'y^) . Hf . Ta i^y 

fJV) . W (^y^'-X-fy) . Re (l^-t^i,) ^ Os 

ttTMg , Al (r;l'S-'>i.) , 

Si (y-fS) . Zr (i^VHJ-T^iO ^j:ytK ttz. 

m'fmimm ( x s .y ^ ) t LXT)Vi} u ±p,a«p 

fOCa . Sr (Xboy^'^A) . Ba 

[ 0 0 2 9 ] ±tz^ Kiev svi 7- 1 (^)^m.mi>ziifz t 

1 0§ffi%(7)?I-^#;5fX:i^*«? lOOTorrMALTfe 

[0 0 3 0] ^c^i:ot^:m^<^mtyyri.^:. Mn<^ 
[0 0 3 1 ] ^a)m^yyrui. ±fBffl)ttoMliimffi 

K^tti*^ ^> ^ s m^^mmim^mzm^ Lx\^h. 
[0032] Ltzt-'^x. m'f-m'mw^mLx^^ 

fz . mm 5 commm'm&coimfimm ^tiizbtt- 
D ±mitimm<^mm^zis ^ -^x h mmm. M:mMt i fzm 

y ^p'j'-ti: < =5r D ^m^m-m tt^-^tz. 

[0 0 3 3] tfz. .K^^^yyrui^ J<?l7'imz 
X e ^^tJ#X?'x ^:mXLtz ^ fc t j: D . y yrLMl 



^miz^^-ytz. 

[ 0 0 3 4 ] i ^^mii±immmmi,ztmLfz 
mmm^-^^^^m^nmsizm^^. TUcohcoxh 

[00 3 5 ] ±immmmi^zimitzfm^mm<^m.f& 

Mt4t;. -f^^hh. Nb, Mo. Ru. Hf . Ta. 

Re. O st£}£<^m^i^Wifiltz'J^-^j:< bhimcTi 
mm^Mb. Mg. A 1 . Si. Z r^fc-^D^ji^J^Sa 

>,ftifz'yts:< b 1 1 m(^ym7t\m^^-fh±mb . c 

a. Sr. Ba. Ra.-^j:)icr)m^i^m\ftlfz{p-ts:<bh 

t;. Al (TJV^-'^A) . Si (^-f*) . 

Mg {'7y^^iy^M.) . Be (A^yiJt^A) ^ Y (-Y>y 
fiJ-^A) . Hf {J\y--01.) . Zr (i^VL-n-^ 

^1^5 ^ii-^;^ LTffM L/t -fe 7 5 -y ^ ^(7) OTfe -5 

T i i IV- -(ni.o[z^y^ -y 7 ft L i . ±IE^ 

mmmxztmLtz b mm:immA ^^.^r § . 
[ 0 0 3 6 ] ^ LT. JiiBH 1 t:^^-r'S7t7 yrLii. 

LxmL^tti^m^tih. ^(7)ia4t;*3v^T8 m9 

yri., 1., ■■■3ri^«L/-^EI«I. 8 2i±EI«l8lC0 

(^WL^am?r^mm.W^^y 9yA vmW.b tT. >(iFJt 
gOrV XTP-f ^■;5)«$^i;^^^:Kc^A"'y 
Kggi: tTffiffl$^i. yy TL-mmb^xh b ^h 

ii^h. z.fit:>^m<mmmtmtts^ith b b %,{z>m\t 
[ 0 0 3 7 ] m.noywmwb Lxi^m^xt h 

%i(ryXhh. 

[ 0 0 3 8 ] ^fc. i^wmmmkmmxz\m.^fi 
^v\. tzbUt. im.=>yr\t%.%^yr\,zm^^ . # 
i]xwt\z ^h'y yrti bimmm^ ( mmmMm 
ffi) coi&Bmmyyrmmx'^t. ttz. ^mmt. 
^■-y^7^ mwmzm^^-f. mmmihb^mmti: 

[ 0 0 3 9 ] i '}mmm(^±i^mmh'mmmm^z 

Rgi^-f . JUrt^'diimv^-f^zmMb U-KHh&E® 
[0040] tfz. r^)Vy(r)M'mMiuijy:^'^V~^y 

i^t. ^yrtj^A^^s^^'xaxe (^-tyy) -h 
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e (A.Ut>A) Izm^-fXe (^-feyy) iZAr (T)V 

dty ) . N e { :T-:t y ) r { ^ U 7° b > ) t:: t" 5:i?t 

[0 04 1] 

[0042] ^^m<^tmm6<7itm{zxrai. ±tm 

[0itit'jF^#*f)JBJ] 

[HI ] ^%m(D^mMyyr<Dmmmm^^^- 



[ HI 2 ] m yTcOi^gpojS:^®?®!!^-^^ I. , 
[ El 3 ] 0 1 (7)^i^?lA - A||(;:?&'3 TBfH t /tWHia 

[04] ^%mi,zi^&ji'y^y^ vrnwc^mtmrnmi: 



8 1 : mm 
8 2 : m.mL 



HI] 



[1112] 



[133] 




[04] 




L 82 




